IntrOductIOn
Hospice care provides physical, social, emotional and spiritual support for people with life-shortening illness. The number of people seeking specialist palliative care is expected to increase considerably as more people are living longer with life-shortening illnesses. To help address this challenge, a small number of services called Virtual Hospice have been developed around the world. For example, the Canadian Virtual Hospice is a well-established web-based platform that allows Canadians to email questions to a palliative care team. 1 In Australia, the Virtual Hospice provided by Maitland Palliative Care Service is a community-based service supported by online resources that is founded on collaborative relationships between people involved in end-of-life care. 2 This paper describes the development of design principles for a Virtual Hospice in collaboration with Highland Hospice, which provides specialist palliative care in the Highlands of Scotland, the largest and most sparsely populated part of the UK. Highland Hospice provides an inpatient unit and a range of services at its main building in the city of Inverness and a day therapy centre in outlying areas. A specialist palliative care team supports healthcare professionals to provide palliative care in individual's homes, care homes and hospitals. However, most patients access services based in Inverness and tend to live within a 30-mile radius. Also, if not inpatients, most patients have contact only within office hours. The vision of Highland Hospice is to create a Virtual Hospice to improve access to its services.
This paper contributes an initial set of design principles for a Virtual Hospice, developed based on the experiences and priorities of key stakeholders. Design principles are concise, high-level guidelines that are used to improve prioritisation and decision making during the design process by ensuring alignment with research insights.
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MethOd
The research involved three Experience Labs. Experience Labs is a participatory design approach developed by Glasgow School of Art to cocreate sustainable solutions in response to health and care challenges. 3 Experience Labs facilitate collaboration among academic, business and civic partners, and end-users to generate solutions that are user-driven and meet the needs of those who will receive or deliver care. Employing participatory design can lead to enhanced results in terms of efficiency and usability when designing services, 4 and there has been increased use of design approaches within health and care service improvement. 5 6 The Experience Lab results were captured by the research team using audio recordings, photographs and field notes and were analysed using thematic analysis. 7 The results of Lab 1 were additionally analysed using analysis on the wall 8 and affinity diagramming 9 design methods. Prior to the Experience Labs, the research team worked with staff at Highland Hospice to succinctly document its services. These were visualised as a deck of 24 cards, one card per service, grouped into four types of service: telephone advice, inpatient services, outpatient services and education services.
Lab 1
Lab 1 explored professionals' awareness, use and barriers to use of Highland Hospice services. It was delivered in four locations across the Highlands. Nineteen professionals participated: general practitioners, nurses, care home carers and a community pharmacist. Participants were tasked to draw the illness trajectory of their last deceased patient on a graph with two axes: time (starting with recognition of life-shortening illness) and health. The deck of service cards was then presented and discussed. Next, participants were asked to reflect back on selected trajectories and consider which services might have been helpful, and where services were used, whether they might have been helpful at an earlier stage. Fourteen trajectories were produced, reflecting the different experiences of participants. Following Lab 1, the research team developed seven design principles.
Lab 2
Prior to trialling all seven design principles, Lab 2 gathered preliminary feedback on a single principle, 'Show and Tell', of particular relevance to patients. Five Highland Hospice patients and one carer participated. Participants formed two groups to explore opportunities for promoting Highland Hospice services. Guided by a facilitator, one group role-played the creation of a promotional video describing their experiences. The other group discussed important characteristics of promotional videos and their feelings about sharing their stories. Lab 2 also explored patients' awareness, use and barriers to use of Highland Hospice services.
The deck of service cards was presented and discussed, and participants were asked to consider other services they might now use.
Lab 3
Lab 3 trialled all seven design principles. Fifteen stakeholders participated, most of whom had participated in a prior Lab: Highland Hospice staff, healthcare professionals, patients and a carer. Working in two mixed groups, participants were tasked to choose a location in the Highlands and ideate a Virtual Hospice 'hub' by applying the design principles. Two tools were provided: a template with seven columns and headers-one per design principle-for transcribing design ideas; and Lego for visualising design ideas. At the end of Lab 3, each group presented their Virtual Hospice hub and gave feedback on the design principles.
resuLts And dIscussIOn
The research team identified four themes and a number of barriers to accessing Highland Hospice services. Based primarily on the barriers, seven design principles were developed for the Virtual Hospice, which are aligned with and supported by the themes. 1. Create a physical presence: establish an element of Highland Hospice in communities across the Highlands that people can recognise and draw reassurance from. 2. Show and tell: produce and promote case study videos explaining Highland Hospice services that will inspire local trials of future services.
Education and training (empower professionals and volunteers)
3. Collate and curate: provide and maintain information and education resources that different groups of people can access online.
Embedding trust and familiarity (increase local connections and networks)
4. Gather the people: build and maintain a network of people including local collaborators and volunteers. 5. Put in the technology: as needed, ensure robust and reliable equipment and internet connectivity is in place.
Enriching life (provide everyday support for all)
6. Open the door wider: remove the requirement for referral to suitable Highland Hospice services and promote direct access. 7. Offer practical services: provide practical care and support services for professionals, patients and their families. Table 1 outlines the identified barriers and shows the connection with the design principles. Figure 1 is an example patient trajectory and illustrates the awareness and perception theme. The participant who charted this trajectory commented there was 'nothing untoward that needed managing', highlighting the A 'we can manage' attitude among some professionals in more sparsely populated communities, resulting in a disinclination to ask for support if/when needed. Some resistance by some GPs, who are largely the gatekeepers to hospice care, to refer patients or to refer without conditions.
Education and training General practice nurses need to obtain permission from GPs to refer patients but can lack training and resources to support their decision to refer.
Embedding trust
and familiarity Existence of similar services locally. Or perceived existence, given that some professionals do not fully understand the specialist nature of a hospice team. The importance for some patients to receive support from local people they know rather than a hospice team that they do not know. Too long travelling distances for some people to inpatient and education services provided in the main Highland Hospice building or outreach centres.
Enriching life
Identifying the key point in a patient's illness at which to refer for hospice care, which can delay access to services that would be beneficial earlier on.
Short report misperception of 'hospice'. They later identified nine services that might have been beneficial earlier on in the patient's illness had they been aware of Highland Hospice's full service offer. The results suggest that a Virtual Hospice should extend beyond a purely web-based platform to include a network of people across the Highlands to support community-based care and similarly a network of places (hubs) for people to connect and experience hospice-style care.
trialling the design principles
During Lab 2, feedback was gathered on the 'Show and Tell' design principle. Overall, feedback was positive. Participants agreed that videos could be a valuable method to raise awareness of Highland Hospice services and could help change the perception of hospice as a 'place to die'. Some participants suggested that the videos could be shown as part of a school education programme. They felt that the content should include sharing stories but that people should have the flexibility to tell their story in their own way. During Lab 3, participants prototyped two potential Virtual Hospice hubs using the design principles: a Men's Shed and a hub within a care home-described here. The team, which included a senior care home nurse, discussed each design principle in turn and recorded their ideas. Ideas included:
► For 'Create a physical presence', participants proposed a plaque (mark of recognition) above the entranceway to the care home inscribed with 'Supported by Highland Hospice' ► For 'Put in the technology', participants proposed a video conferencing system for round-the-clock access to specialist advice from Highland Hospice staff in Inverness ► For 'Gather the people', participants proposed offering school leavers the opportunity to volunteer.
Overall, feedback on the design principles was positive, and participants reported that the principles helped them create a shared vision for high-level design.
cOncLusIOn
The number of people seeking specialist palliative care is expected to increase significantly in the near future. By encompassing networks of people and places supported by digital technologies, a Virtual Hospice could maximise access to Highland Hospice services and enable a higher quality of community-based care and support. The challenges faced by Highland Hospice in delivering services over a wide 
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geographical area are not unique to the Highlands of Scotland. Potentially, the design principles or the participatory approach to develop the design principles could be explored by other hospices in the UK or overseas. A limitation of this study is that the design principles have been piloted with a small number of stakeholders in two possible community settings. However, they are derived from considerable user research data, including findings from the authors' previous work, 10 and preliminary feedback has been positive.
